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JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
(Field of the Invention) 

This invention relates to the manufacturing method of the useful compensating plate for liquid crystal 
display components, in order to cancel coloring of a liquid crystal display and to black-and-white-ize a 
display. 
(Prior art) 

The liquid crystal display occupies the big status in the display field on account of the descriptions, such as a 
low-battery drive, a light weight, and low cost. For example, a big screen display is possible for the super- 
twisted-nematic (it omits Following STN) liquid crystal display of a passive-matrix drive method in a 
multiplexer drive dot-matrix method, and since there are the descriptions, like contrast is high and an angle 
of visibility is large again compared with the conventional Twisted Nematic (TN) mold liquid crystal 
display, it is widely used in the field of the liquid crystal display which needs a big screen display, such as a 
personal computer, a word processor, and various data terminals. However, in order to display according to 
the birefringence effectiveness, yellow and blue coloring are avoided, and a STN method is inside ****. The 
display by this coloring mode is not not only liked from the side to be used, but has the serious fault that it 
cannot respond to colorization. 

Moreover, if it is going to make a eel gap thin also in the thin film galvanized iron JISUTA (it omits 
Following TFT) use liquid crystal display which is the example of representation of a active-matrix drive 
method for the purpose of improvement in a speed of response, improvement in a viewing-angle property, 
etc. in addition to the difficulty of the manufacture, the serious fault that similarly coloring arises will occur. 

In order to change coloring mode into monochrome mode, the so-called two-layer cell method for which it 
therefore compensates arranging the liquid crystal cell for [ already much more ] compensation which made 
angle of torsion reverse about the eel gap same on the original STN liquid crystal cell for a display is put in 
practical use. Moreover, films for compensation (phase contrast film), such as a polycarbonate oriented film 
which adjusted only the birefringence property according to the eel for a display as a simpler approach, are 
developed, and the part is put in practical use. 

However, although a two-layer cell method can realize monochrome display with quite high grace, it has a 
big fault [ cost is high, and it is heavy and ], such as being thick. Although an one side phase contrast film 
compensation method has the advantages [ it is cheap, is light and ], such as being thin, since it is an 
uniaxial stretched film without torsion structure, compensation of optical rotatory dispersion cannot be 
performed in compensation of only phase contrast, the important compensation engine performance is 
inadequate, and false monochrome display does not pass to be obtained, but contrast becomes and is [ / a 
two-layer method ] also low. 

this invention persons proposed previously the compensating plate for liquid crystal display components 
which consists of the polymer liquid crystal film which fixed torsion nematic structure as that with which 
the fault of both this method is compensated (Japanese-Patent- Application-No. 1-150550 grade). The 
compensation engine performance equivalent to a two-layer cell method was made to give the film of one 
sheet formed on the translucency substrate with the orientation film, and the compensating plate of this 
invention is [ epoch-making ]*♦****. However, since this translucency substrate with the orientation film 
has the role to which orientation of the polymer liquid crystal is carried out at the time of manufacture, 
thermal resistance, solvent resistance, etc. are required other than orientation ability. Moreover, since this 
translucency substrate is used also as a configuration member of a compensating plate, transparency and the 
optical isotropy are required. Thus, in the conventional method, the demand to a translucency substrate is 
severe and the width of face of selection of a translucency substrate had restricted the engine performance of 



a compensating plate, and a produotfj^talt as narrowing and a result. 
(Object of the Invention) 

this invention persons noted being generated, in order that this trouble may carry out orientation of the liquid 
crystallinity macromolecule, may form a compensation layer on one translucency substrate with the 
orientation film and may use the stacking tendency substrate of a parenthesis as a configuration member of 
the compensating plate for liquid crystal display components as it is, as a result of examining 
wholeheartedly a means to solve this trouble that the compensating plate for liquid crystal displays of the 
invention concerned which used the liquid crystallinity macromolecule has. That is, when separating the 
substrate and the support substrate as a configuration member of the compensating plate for liquid crystal 
display components to which orientation of the liquid crystallinity macromolecule is carried out, the former 
could be used [ the thing without transparency and the optical isotropy, or ], and it found out that the latter 
could also use a thing without thermal resistance and solvent resistance, and this invention was completed at 
last. 

(Means for solving invention) 

That is, this invention relates to the manufacturing method of the compensating plate for liquid crystal 
display components characterized by imprinting the compensation layer which consists of the liquid 
crystallinity macromolecule formed on the orientation substrate on a translucency substrate. 
As a desirable mode of this invention, a liquid crystallinity giant molecule can twist in the state of liquid 
crystal, nematic orientation is carried out, and the above-mentioned approach of being the liquid crystal 
giant molecule which will be in a vitreous state at the temperature below the liquid crystal transition point, 
the above-mentioned approach a translucency substrate is plastic film, the above-mentioned approach a 
translucency substrate is a polarization film, and the above-mentioned approach a translucency substrate is a 
glass substrate of the top face of a liquid crystal display eel or/and an inferior surface of tongue are 
mentioned. 

This invention is explained to a detail below. 

First, the outline of the manufacturing method of this invention is explained based on Ei&J_ . In this 
invention, a liquid crystallinity macromolecule is first applied on an orientation substrate (11). Next, it 
cools, after heat-treating at predetermined temperature and carrying out orientation of the liquid crystallinity 
macromolecule, and oriented structure is fixed, and a compensation layer (12) is made to form. Next, a 
translucency substrate (14) is stuck through adhesives or a binder (13) on this compensation layer. Next, a 
compensation layer is exfoliated in the interface of an orientation substrate and a compensation layer, and 
the compensating plate for liquid crystal display components of this invention (15) can be manufactured by 
imprinting a compensation layer to a translucency substrate side. 

All can be used if it has the detachability which the orientation substrate of this invention says the substrate 
which has polymer liquid crystal orientation ability, and has the capacity to which orientation of the polymer 
liquid crystal is carried out as an orientation substrate used by this invention and predetermined thermal 
resistance, and solvent resistance, and can exfoliate a compensation layer. Orientation ability, the thermal 
resistance demanded, solvent resistance, or detachability Although there is no ****** generally since it 
therefore differs in the class and property of the polymer liquid crystal to be used, as an example of 
representation of the orientation substrate used What has orientation film, such as well-known polyimide 
film which carried out rubbing, polyvinyl alcohol film which carried out rubbing, or slanting vacuum 
evaporationo film of oxidation silicon, is first mentioned on the shape of a sheet, such as metal plates, such 
as aluminum, iron, and copper, a plate made from pottery, an enamel plate, and glass, and a tabular 
substrate. As other examples, moreover, polyimide, polyamidoimide, polyether imide, A polyamide, a 
polyether ether ketone, a polyether ketone, poly ketone sulfide, Polyether sulfone, polysulfone, 
polyphenylene sulfide, Polyphenylene oxide, polyethylene terephthalate, polybutylene terephthalate, 
Polyacetal, a polycarbonate, acrylic resin, polyvinyl alcohol, The base which carried out direct rubbing 
processing of plastic film or sheet front faces, such as cellulose system plastics, an epoxy resin, and phenol 
resin, Or the substrate which has orientation film, such as polyimide film which carried out rubbing, and 
polyvinyl alcohol film which carried out rubbing, can be mentioned on these films or a sheet. Moreover, 
there are some which have the orientation ability of a liquid crystal polymer only by extending one shaft 
about the high thing of inner crystallinity of these plastic film or a sheet, and it does not carry out attaching 
direct rubbing processing or rubbing polyimide orientation ability about them, but ** also remains as it is 
and can be used as an orientation substrate. As an example, polyimide, polyether imide, a polyether ether 
ketone, polyether keto ** polyphenylene sulfide, polyethylene terephthalate, etc. can be mentioned. 
Especially the orientation substrate that carried out direct rubbing of a film or sheets, such as the orientation 
base which has a rubbing polyimide layer or a rubbing polyvinyl alcohol layer on glass or a metal plate also 



in these, polyimide, polyethylene t^j^ithalate, polyphenylene sulfide, a polyetijkther ketone, and 
polyvinyl alcohol, is desirable. 

these orientation substrates top ~ a liquid crystallinity giant molecule — spreading and desiccation — heat- 
treating uniform — mono — it cools, after making domain torsion nematic structure form, and a 
compensation layer is first formed on an orientation substrate by fixing without spoiling the orientation in a 
liquid crystal condition, the liquid crystallinity giant molecule used by this invention — uniform — mono — 
the constituent which added the optically active compound of the specified quantity to the liquid 
crystallinity giant molecule which shows a domain nematic stacking tendency and can fix the orientation 
condition easily ~ or uniform ~ mono — it is the liquid crystallinity giant molecule which shows a domain 
torsion nematic stacking tendency, and can fix the orientation condition easily, 
it will become the base if the constituent which consists of a former nematic liquid crystallinity giant 
molecule and a former optically active compound first is explained uniform - mono — as for the liquid 
crystallinity giant molecule which shows a domain nematic stacking tendency and can fix the orientation 
condition easily, it is indispensable to have the following properties. In order to perform immobilization by 
which nematic orientation was stabilized, when it sees by the phase sequence of liquid crystal, it is 
important not to have a crystal phase in the low-temperature section from a nematic phase, when these 
phases exist and it cools for immobilization, these phases will be passed inevitably, and the nematic 
orientation obtained once as a result breaks — having - what has dissatisfied transparency and a dissatisfied 
compensation effect — intermediary ******. Therefore, in order to produce the compensating plate of this . 
invention, it is more indispensable than a nematic phase to use for the low-temperature section the liquid 
crystallinity macromolecule which has a glass phase. By adding an optically active compound to these 
polymers, it can twist in the state of liquid crystal, and nematic orientation is carried out, and in order to take 
a glass phase below in the liquid crystal transition point, torsion nematic structure is easily fixable. As a 
class of polymer used, all the things that will be in a vitreous state below in the liquid crystal transition point 
can be used by carrying out nematic orientation in the state of liquid crystal, for example, side-chain mold 
liquid crystal polymers, such as principal chain mold liquid crystal polymers, such as polyester, a 
polyamide, a polycarbonate, and polyester imide, or polyacrylate, poly methacry late, poly malonate, and a 
polysiloxane, etc. can be illustrated. A composite ease, transparency, a stacking tendency, a glass transition 
point, etc. to polyester is desirable especially, although the polymer which includes an orthochromatic 
permutation aromatic series unit as a constituent as polyester used is the most desirable — instead of [ of an 
orthochromatic permutation aromatic series unit ] — bulk — the polymer which contains as a constituent the 
aromatic series which has the aromatic series which has a high substituent, a fluorine, or a fluorine- 
containing substituent can also be used. The orthochromatic permutation aromatic series unit said by this 
invention means the structural unit which presupposes mutually that it is association which makes a 
principal chain at least as orthochromatic. What has a substituent can be raised to the benzene ring of a 
catechol unit as specifically shown below, a salicylic-acid unit, phthalic-acid units, and these radicals. 
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(Moreover, as for X, halogens, such as hydrogen, and CI, Br, and a carbon number show the alkyl group, 
alkoxy group, or phenyl group of 1 to 4, k is 0-2.) 

The following can be especially illustrated as a desirable example also in these. 
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the structural unit (henceforth a dicarboxylic-acid component) guided from the structural unit (henceforth a 
diol component) and the dicarboxylic acid guided from (a) diols as polyester preferably used by this 
invention, and/or (b) - the polymer which includes said orthochromatic permutation aromatic-series unit 
preferably including the structural unit (henceforth a hydroxy-acid component) guided from the hydroxy 
acid which contains a carboxylic acid and a hydroxyl group in coincidence as a constituent in one unit can 
illustrate. 

As a diol component, the diol of the following aromatic series and aliphatic series can be mentioned among 
these. 
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**** is used preferably (Me shows a methyl group among a formula and Bu shows butyl). 
Moreover, the following can be illustrated as a dicarboxylic acid component. 
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**** is desirable. 

As a hydroxy acid component, the following units can specifically be illustrated. 

— ' — o — o 

Moreover the mole ratio of dicarboxy lie acid and diol is a profile 1:1 like common polyester (the Galle 
Bonn acid radical and a hydroxyl group when hydroxy acid is used comparatively), the range of five-mol % 
to 40-mol % is desirable still more desirable, and the range of the rate of the orthochromatic permutation 
aromatic series unit occupied in polyester is ten-mol % to 30-mol %. When fewer than five-mol %, a crystal 
phase appears [ tend ] and is not desirable under a nematic phase. Moreover, a polymer stops tending not to 
show liquid crystallinity and is not desirable when [ than 40 mol % ] more. The following polymers can be 
illustrated as typical polyester. 
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The polymer which consists of 
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The polymer which consists 
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The polymer which consists of ********** 

bulk as changed per orthochromatic permutation aromatic series and shown below — the polymer which 
makes a constituent the aromatic series unit containing the aromatic series unit containing a high substituent, 
a fluorin e, or a fluorine-containing substituent is also used preferably. 
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the logarithm which measured the molecular weight of these polymers at 30 degrees C among [ various ] the 
solvent, for example, a phenol / tetrachloroethane (60/40-fold quantitative ratio) mixed solvent, ~ for 
viscosity, the range of 0.05 to 3.0** is 0.07 to 2.0 desirable still more preferably, a logarithm -- when 
viscosity is smaller than 0.05, the reinforcement of the obtained polymer liquid crystal becomes weak and is 
not desirable. Moreover, when larger than 3.0, troubles, such as an increment in the time amount which the 
viscosity at the time of liquid crystal formation is too high, and a fall and orientation of a stacking tendency 



take, arise. Moreover, the gas trans^fe point of these polyester is also importa^fcpd the stability of the 
orientation after carrying out orienSRi immobilization is affected. Although bf^W also on an application, 
if it thinks that it is generally used near a room temperature, it is desirable for a glass transition point to be 
30 degrees C or more, and it is desirable that it is especially 50 degrees C or more. When a glass transition 
point is lower than 30 degrees C, if it is used near a room temperature, the function which the liquid crystal 
structure fixed once may change and originates in liquid crystal structure falls and is not desirable. 
Especially the synthesis method of these polymers is not restricted and is compounded in the field concerned 
by the well-known polymerization method, for example, a melting polymerization method, or the acid 
chloride method using the acid chloride of corresponding dicarboxylic acid. Under an elevated temperature 
and a high vacuum, therefore the dicarboxylic acid which is compounded by the melting polymerization 
method and which case [ dicarboxylic acid ] for example, corresponds, and the corresponding acetylation 
object of diol can be manufactured to carry out a polymerization, and, therefore, molecular weight can carry 
them out to control of polymerization time amount, or control of a brewing presentation easily. In order to 
promote a polymerization reaction, metal salts, such as well-known sodium acetate, can also be used from 
the former. Moreover, when using a solution polymerization method, the dicarboxylic acid dichloride and 
diol of the specified quantity can be dissolved in a solvent, and target polyester can be easily obtained by 
heating under existence of acid acceptors, such as a pyridine. 

If the optically active compound mixed in order to give torsion to these nematic liquid crystallinity polymer 
is explained, a low molecular weight compound [ optical activity / as a typical example / first ] can be 
raised. Although all can be used for this invention if it is the compound which has optical activity, it is 
desirable that it is a liquid crystallinity compound [ optical activity / from a viewpoint of compatibility with 
a base polym er ]. S pecifically, th e foll owing compounds can be illustrated. 
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Cholesterol derivative etc. . . , 

As an optically active compound used by this invention, a high molecular compound [ optical activity next ] 
can be raised. Although all can be used if it is the giant molecule which has a radical [ optical activity / 
intramolecular ], it is desirable that it is the giant molecule in which liquid crystallinity is shown from a 
viewpoint of compatibility with a base polymer. The polyacrylate of liquid crystallinity which has a radical 
[ optical activity / as an example ], polymethacrylate, poly malonate, a polysiloxane, polyester, a polyamide, 
polyester amide, a polycarbonate or a polypeptide, a cellulose, etc. can be raised. Polyester [ optical 
activity / subject / aromatic series / from compatibility with the nematic liquid crystallinity polymer which 
serves as the base especially ] is the most desirable. Specifically, the following polymers can be illustrated. 
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The polymer which consists of **********. 

The percentage of the optical activity radical occupied in these polymers is usually 0.5-mol % - 80-mol %, 
and is preferably [ five mol % - 60 mol% of] desirable. 

moreover, the logarithm which measured the molecular weight of these polymers at 30 degrees C for 
example, among a phenol/tetrachloroethane - the range of 0.05 to 5.0 has desirable viscosity, a logarithm - 
since viscosity is too high and causes the fall of a stacking tendency as a result when viscosity is larger than 
5.0, it becomes [ control of a presentation ] difficult and is not desirable when [ which is not desirable ] 
smaller than 0.05. 

Preparation of these constituents is a predetermined rate and, therefore, can carry out nematic liquid 
crystallinity polyester and an optically active compound to approaches, such as solids mixing, solution 
mixing, or melt mixing. Although the rates of the optically active compound occupied in a constituent 
therefore differ in the torsion force when giving torsion to the ratio of a radical [ optical activity / in an 
optically active compound ], or the nematic liquid crystal of the optically active compound, generally its 



range of 0.1 to 50wt(s)% is desirabJ^id its range of 0.5 to 30wt(s)% is especi^fcdesirable. 0. When fewer 

a JBlatic liquid crystal cannot be given, and f 



[ than 50wt(s)% ] more, 



than lwt%, sufficient torsion for a' 
it is ****** about a bad influence to a stacking tendency, 
without the compensating plate of this invention uses other optically active compounds again - self -- 
uniform - mono— therefore, it can ****** to use the polymer liquid crystal which carries out domain 
torsion nematic orientation, and can fix the orientation condition easily. In a principal chain, these polymers 
have an optical-activity radical, and it is indispensable that self is optical activity and they can specifically 
illustrate side-chain mold liquid crystal polymers, such as principal chain mold liquid crystal polymers, such 
as optical activity polyester, a polyamide, a polycarbonate, and polyester imide, or polyacrylate, 
polymethacrylate, and a polysiloxane, etc. A composite ease, a stacking tendency, a glass transition point, 
etc. to polyester is desirable especially, although the polymer which includes an orthochromatic permutation 
aromatic series unit as a constituent as polyester used is the most desirable ~ instead of [ of an 
orthochromatic permutation aromatic series unit ] ~ bulk - the polymer which contains as a constituent the 
aromatic series which has the aromatic series which has a high substituent, a fluorine, or a fluorine- 
containing substituent can also be used. These optical activity polyester is obtained by introducing an 
optical-activity radical as shown in the nematic liquid crystallinity polyester explained until now below 
using still optical activity diol, dicarboxylic acid, and hydroxy acid (* mark shows optical-activity carbon 
among a formula). 
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The rate of occupying in the polymer of these optical activity radicals has the desirable 0.1 to 20-mol range 
of %, and its the 0.5 to ten-mol range of % is especially desirable. When there are few rates of an optical 
activity radical than 0.1%, torsion structure required for a compensating plate is not acquired, and when 
[ than 20 mol % ] more, the torsion force is too strong, and it causes the fall of a compensation effect and is 
not desirable, the logarithm which measured the molecular weight of these polymers at 30 degrees C among 
[ various ] the solvent, for example, a phenol / tetrachloroethane (60/40) mixed solvent, ~ viscosity is 
desirable still more desirable and the range of 0.05 to 3.0 is 0.07 to 2.0. a logarithm when viscosity is 
smaller than 0.05, the reinforcement of the obtained polymer liquid crystal becomes weak and is not 
desirable. Moreover, when larger than 3.0, problems, such as an increment in the time amount which the 
viscosity at the time of liquid crystal formation is too high, and a fall and orientation of a stacking tendency 
take, arise. Moreover, the glass transition point of these polyester is also important, and the stability of the 
orientation after carrying out orientation immobilization is affected. Although based also on an application, 
if it thinks that it is generally used near a room temperature, it is desirable for a glass transition point to be 
30 degrees C or more, and it is desirable that it is especially 50 degrees C or more. When a glass transition 
point is lower than 30 degrees C, if it is used near a room temperature, the function which the liquid crystal 
structure fixed once may change and originates in liquid crystal structure falls and is not desirable, 
the melt polycondensation method which mentioned the polymerization of these polymers above, or an acid 
clo — the id — therefore, it can carry out to using a method. 

Specifically as a typical example of the liquid crystallinity macromolecule of this invention described above, 
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Ch; cholesteryl radical and the polymer (m/n = usually 99.9 / 0.1 - 80/20, preferably 99.5 / 0.5 - 90/10, still 
more preferably 99 / 1 - 95/5) come out of and shown 
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The polymer come out of and shown (m/n = usually 99.9 / 0.1 - 80/20, preferably 99.5 / 0.5 - 90/10, still 
more preferably 99 / 1 - 95/5) 
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The polymer come out of and shown (m/n = usually 99.9 / 0.1 - 70/30, preferably 99.5 / 0.5 - 90/10, still 
more preferably 99/1- 95/5p, q; integer of 2-20) 
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The polymer come out of and shown (m/n = usually 99.9 / 0.1 - 70/30, preferably 99.5 / 0.5 - 90/10, still 
more preferably 99/1- 95/5p, q; integer of 2-20) 



The polymer come out of and shown (m/n = usually 99.9 / 0.1 - 80/20, preferably 99.5 / 0.5 - 90/10, still 
more preferably 99 / 1 - 95/5) 

^0-^^COO~Q)-~OCOCffiC (CH t \ co] — 

The polymer come out of and shown (m/n= 0.5 / 99.5 - 10/90, preferably 1 / 99 - 5/95) 



The polymer come out of and shown (k/n= k=l+m+n, 99.5 / 0.5 - 90/10, preferably 99 / 1 - 95/5, l/m= 5 / 95 

- 95/5) 

— f O (Cfl, ^CffiCjB^ ) t o\ 

The polymer come out of and shown (k/n= k=l+m+n, 99.5 / 0.5 - 90/10, preferably 99 / 1 - 95/5, l/m= 5 / 95 

- 95/5) 



Polymer mixture come out of and shown ((A)/(B) = usually 99.9 / 0.1 - 80/20 (weight ratio), preferably 
99.5 / 0.5 - 85/5, still more preferably 99 / 1 - 95/5, k=l+m, l/m= 75 / 25 - 25/75, p=q+r, p/q= 80 / 20 - 



20/80) 

CF t 

(B) Polymer mixture shown by cholesteryl benzoate ((A)/(B) = usually 99.9 / 0.1 - 70/30-fold quantitative 
ratio, preferably 99.5 / 0.5 - 80/20, preferably 99 / 1 - 90/10, m=k+l, k/l= 80 / 20 - 20/80) 



Polymer mixture come out of and shown ((A)/(B) = usually 99.9 / 0.1 - 70/30 (weight ratio) preferably 
99.5 / 0.5 - 80/20, preferably 99 / 1 - 90/10, k=l+m, l/m= 25 / 75 - 75/25, p=q+r, q/r= 20 / 80 - 80/20) 
(In addition, * mark shows optical-activity carbon) 
**** is mentioned. 

the logarithm which the molecular weight of these polymers is the various inside of a solvent, for example, a 
tetrahydrofuran, an acetone, a cyclohexanone, a phenol / tetrachloroethane (60/40) mixed solvent, and was 
measured at 30 degrees C -- for viscosity, the range of 0.05 to 3.0** is 0.07 to 2.0 desirable still more 
preferably, a logarithm ~ when viscosity is smaller than 0.05, the reinforcement of the obtained polymer 
liquid crystal becomes weak and is not desirable. Moreover, when larger than 3.0, problems, such as an 
increment in the time amount which the viscosity at the time of liquid crystal formation is too high, and a 
fall and orientation of a stacking tendency take, arise. 

Next, it explains in more detail about the approach of forming a compensation layer on an orientation 
substrate. It is important to choose an orientation substrate according to the class of polymer liquid crystal 
used first. That is, it is not invaded by the solvent used in order to prepare a liquid crystallinity polymer 
solution, as mentioned above, but it is necessary to choose the orientation substrate which can bear the 
temperature when heat-treating. Moreover, since a compensation layer is exfoliated from this orientation 
substrate in a next imprint process, it is desirable to have moderate detachability . 

Although already mentioned above as these orientation substrates, a film or a sheet of the polyimide which 
carried out direct rubbing in the example when using a polyester system liquid crystallinity giant molecule, 
for example, a polyether ether ketone, polyphenylene sulfide, and polyethylene terephthalate etc. satisfies 
these properties, and is desirable. 

If it takes the case of solution mixing for an example in using the constituent which consists of a Manet 
Chick liquid crystallinity polymer and an optically active compound as a liquid crystallinity giant molecule, 
both components will be first dissolved in a solvent at a predetermined rate, and the solution of 
predetermined concentration will be prepared. Moreover, when using the optically active polymer which can 
twist in person instead of a liquid crystal polymer constituent, and shows a nematic stacking tendency, it 
dissolves in an independently predetermined solvent by predetermined concentration, and a solution is 
prepared. Although the solvents in this case therefore differ in the class of polymer, halogenated 
hydrocarbon, such as ether, such as ketones, such as an acetone, a methyl ethyl ketone, and a 
cyclohexanone, a tetrahydrofuran, and dioxane, chloroform, a dichloroethane, tetrachloroethane, a 
trichloroethylene, tetrachloroethylene, and an orthochromatic dichlorobenzene, the mixed solvent of these 
and a phenol, dimethylformamide, dimethylacetamide, dimethyl sulfoxide, etc. can usually be used. 
Although the concentration of a solution therefore differs greatly on the viscosity of a polymer, it is usually 
used in 5 to 50wt(s)%, and is 10 to 30% of range preferably. This solution is applied on an orientation 



substrate next. As an applying metiMka spin coat method, the roll coat method^k printing method, the 
curtain coat method, the immersio^^chralski method, etc. are employable. tf^Plvent after spreading - 
desiccation - removing — predetermined temperature -- predetermined time heat treatment - carrying out - 
mono— domain torsion nematic orientation is completed. Although the one where the lower one of the 
viscosity of a polymer is good, therefore temperature is higher is desirable in the semantics which helps the 
orientation by the interface effectiveness, it causes increase of cost, and aggravation of workability and is 
not desirable if temperature is not much high, moreover, a polymer be alike seeds — since an intermediary 
has an isotropic phase in the elevated-temperature section from a nematic phase, orientation is not obtained 
even if it heat-treats in this temperature region. It is desirable to heat-treat at the temperature below the 
transition point to an isotropic phase according to the property of the polymer above a glass transition point 
as mentioned above, generally the range of 50 to 300 degrees C is suitable, and the range of 100 to 250 
degrees C is especially suitable. Although time amount required in order to obtain sufficient orientation in a 
liquid crystal condition on the orientation film therefore differs in the presentation of a polymer, and 
molecular weight and it cannot generally crawl on it to them, its range for 1 00 minutes is usually desirable 
from 10 seconds, and it is especially desirable from 30 seconds. [ of the range for 60 minutes ] The 
transparency of the compensating plate which is easy to become inadequate [ orientation ] when shorter than 
10 seconds, and is obtained when longer than 100 minutes may fall. Moreover, after applying a polymer on 
an orientation substrate in the state of melting, therefore, ** and the same orientation condition can be 
acquired to carry out heat treatment, performing these processings using the polymer liquid crystal of this 
invention - therefore - first — a liquid crystal condition - the whole orientation substrate top surface - a 
cotton intermediary - uniform torsion nematic orientation can be obtained. Therefore, angle of torsion at 
this time or the direction of torsion can be prepared to adjust the class or amount of the class of optical- 
activity unit in a polymer and a ratio, or the optically active compound to mix. 

In this way, therefore, it can fix to cool the acquired orientation condition to the temperature below the glass 
transition point of this liquid crystallinity macromolecule next, without spoiling orientation at all. When the 
****** polymer which generally has a crystal phase in the low-temperature section from a liquid crystal 
phase is used, therefore, it will break to cool the orientation in a liquid crystal condition. Without according 
to the approach of this invention, such a phenomenon arising, in order to use the polymer system which has 
a glass phase for the bottom of a liquid crystal phase, it can twist completely and nematic orientation can be 
fixed. 

Especially a limit does not have a cooling rate and it is fixed only by taking out into the ambient atmosphere 
below a glass transition point out of a heating ambient atmosphere. Moreover, in order to raise the 
effectiveness of production, a line intermediary is also good in forced cooling, such as air cooling and water 
cooling. The thickness of the compensation layer after immobilization usually has the desirable range from 
0.1 micrometers to 100 micrometers, and its range from 0.5 micrometers to 50 micrometers is especially 
desirable. If thickness is smaller than 0.1 micrometers, required angle of torsion and **n-d will not be 
obtained, but uniform orientation becomes if it exceeds 100 micrometers, the effectiveness of the orientation 
film will also become weak and will be hard to be obtained. 

In order for the compensating plate of this invention to demonstrate sufficient compensation effect and to 
obtain high monochrome display of quality, strict control of the optical parameter of this compensation layer 
is important, and it is required for nothing and its angle of torsion to be in the range of 70 to 300 degrees, 
and for product **n-d of membranous birefringence **n and Thickness d which consists of this liquid 
crystallinity macromolecule to be in the range of 0.1 to 3.0 micrometers about the helical structure to which 
the molecule which constitutes a compensation layer has a screw axis to a substrate and a perpendicular 
direction. The range of 0.3 to 1.2 micrometers is [ 170 degrees to 280 degrees, and **n-d ] preferably 
[ usually / from 0.1/1.5 micrometers ] usually desirable [ angle of torsion ], when 80 degrees to 120 degrees 
and **n-d usually have the range usually preferably desirable [ angle of torsion ] in especially for TFT of 
0.2 to 3.0 micrometers, and 0.3 to 2.8 micrometers 150 degrees from 70 degrees and it is an object for STN 
preferably 300 degrees from 150 degrees. When there is no value of angle of torsion and **n-d in this range, 
the color compensation effect made into the purpose is inadequate, and satisfying monochrome display is 
not obtained, the approach which described above the constituent which blended the optically active 
compound of the amount mentioned above on the above-mentioned orientation substrate in order for the 
molecule which constitutes a compensation layer to take the helical structure which has a screw axis to a 
substrate and a perpendicular direction and to have required angle of torsion and **n-d to the liquid- 
cry stallinity giant molecule of the base, or the liquid-cry stallinity giant molecule which has in 
intramolecular the optical-activity radical of a ratio mentioned above - orientation - fixing - predetermined 
thickness — then, it is good 



Next, an imprint process is explain^|irst, the compensation layer on the orieij^m substrate obtained in 
this way and other translucency su9Wtes are stuck using adhesives or a binder^Rkt, a **** [ layer / 
compensation ] substrate is exfoliated in the interface of an orientation substrate and a compensation layer, a 
compensation layer is imprinted to a translucency substrate side, and the compensating plate for liquid 
crystal display components of this invention is manufactured. 

As an example of the translucency substrate used, the plastic film which has translucency and the optical 
isotropy is mentioned. For example, polymethylmethacrylate, polystyrene, a polycarbonate, polyether 
sulfone, polyphenylene sulfide, polyarylate, amorphous polyolefine, triacetyl cellulose, or an epoxy resin 
can be used. Polymethylmethacrylate, a polycarbonate, polyether sulphone, polyarylate, amorphous 
polyolefine, etc. are used preferably especially. Moreover, a polarization film can be illustrated as class with 
the another translucency substrate used. It is an optical element indispensable to a liquid crystal display, and 
if a polarization film is used as a translucency substrate, a polarization film can be used as the optical 
element with which the compensation layer and the polarization film were united, and is very convement. 
Moreover, the liquid crystal display eel itself can be mentioned as an example of the translucency substrate 
used by this invention. If the liquid crystal cell uses the glass substrate with an electrode of two upper and 
lower sides and imprints a compensation layer on one of these upper and lower sides, or double-sided glass, 
the substrate glass of a display eel itself will serve as a compensating plate. 

Although there will be especially no limit if the adhesives or the binder which sticks a translucency substrate 
and a compensation layer is the thing of optical grade, acrylic, an epoxy system, an ethylene-vinyl acetate 
copolymer system, a rubber system, etc. can be used. 

The imprint to the translucency substrate of a compensation layer can perform the orientation substrate after 
adhesion by exfoliating in an interface with a compensation layer. The approach of exfoliation can illustrate 
the approach of carrying out dissolution removal of the orientation film on the approach of exfoliating 
mechanically, the approach of applying a supersonic wave and exfoliating in a poor solvent, the approach of 
giving a temperature change and exfoliating using the difference of the coefficient of thermal expansion of 
an orientation substrate and a compensation layer, the orientation substrate itself, or an orientation substrate 
etc., after being immersed in the approach of exfoliating mechanically using a roll etc., and the poor solvent 
to all components. Since detachability therefore differs in the adhesion of the polymer liquid crystal and 
orientation substrate to be used, it should adopt the approach which was most suitable for the system. 
Thus, the compensating plate for liquid crystal display components of this invention which consists of the 
three-tiered structure of a compensation layer, a binder (adhesives) layer, and a translucency substrate is 
manufactured. This compensating plate may remain as it is, may be used, and may prepare the protective 
layer of a transparent plastic for a surface protection. Moreover, you may use it in the form combined with 
other optical elements, such as a polarization film. 

The compensating plate for liquid crystal display components therefore manufactured by the manufacture 
approach of this invention as mentioned above has not only enabling perfect monochrome display but thin 
cost at a low price, and it is light. The very industrial value which the width of face of selection of a 
translucency substrate can use as the compensating plate of very large various engine performance and a 
gestalt, and can furthermore apply to a STN liquid crystal display, a TFT-liquid-crystal display, etc. is big. 
(Example) 

Although an example is described below, this invention is not restricted to these. In addition, each analysis 
method used in the example is as follows. 

(1) Decision of a presentation of a polymer The polymer was dissolved in deuteration chloroform or 
deuteration trifluoroacetic acid, and it measured and determined by 400MHz 1 H-NMR (JEOL JNM- 
GX400). 

(2) a logarithm - measurement of viscosity It measured at 30 degrees C using the Ubbelohde viscometer 
among the phenol / tetrachloroethane (60/40-fold quantitative ratio) mixed solvent. 

(3) Decision of a liquid crystal phase sequence DSC (DuPont 990 Thermal Analizer) measurement and 
optical microscope (BH2 made from Olympus Optics polarization microscope) observation determined. 

(4) Decision of angle of torsion and **n-d Analysis processing was carried out and the data which measured 
angle of torsion with polarization analysis, and measured **n-d by the ellipsomter were determined. 
Example 1. 15wt(s)% the phenol / tetrachloroethane (60/40-fold quantitative ratio) solution containing the 
mixed polymer (the logarithm of a base polymer viscosity 0.18, Tg= 95 degrees C, the logarithm of optically 
active polymer viscosity 0.13) shown by (1) formula were prepared. It dried, after thickness used and carried 
out the cast of the screen printer in 15cmx23cm magnitude on the polyimide film which is 125 micrometers 
and which carried out rubbing processing using this solution, heat treatment was performed for 200 degree- 
Cx 40 minutes, and next it cooled and fixed. Angle of torsion of this compensation layer is -231 degrees, 



**n-d is 0.84 micrometers, and it 



*** 



On this compensation layer, acryli^^fcesives were used and 
the polyether sulfone film whose tll^Kess is 100 micrometers in 15cmx23cm iSPiitude was stuck. Next, 
the interface of a polyimide film and a compensation layer was calmly torn off using the roll. 
In this way, according to the arrangement which shows the produced compensating plate in Fig. 2 , angle of 
torsion of 1 / 200 duty drives has arranged 230 degrees and **n-d on the top face of a 0.87-micrometer STN 
liquid crystal cell, stuck the polarizing plate on it further, and the liquid crystal cell was produced. The 
direction of the vertical polarizing plate in this case, the direction of rubbing of a vertical electrode substrate, 
and the direction of orientation of the molecule of a compensation layer are as being shown in Fig. 3 . The 
include angle at which the transparency shaft of the direction of orientation of the molecule of the field 
which touches the upper polarizing plate of 90 degrees and a compensation layer, and an upper polarizing 
plate makes the include angle with the direction of orientation of the molecule of the field where the include 
angle at which the direction of rubbing of 90 degrees, a bottom polarizing plate, and a bottom electrode 
substrate makes the include angle which the polarization shaft of a vertical polarizing plate makes touches 
45 degrees, the direction of upper electrode substrate rubbing, and the upper electrode substrate of a 
compensation layer to make is 45 degrees. 

The foreground color of this liquid crystal cell was perfect black and white, a contrast ratio is 60, brightness 
is 100 cd/m2, and the high-definition display was obtained. 

} h 

J19 



9 7.2 wt% 



2.8 v>t% 



Example 2. 16wt(s)% the phenol / tetrachloroethane (60/40-fold quantitative ratio) solution containing the 
mixed polymer (the logarithm of a base polymer viscosity 0.18, Tg= 95 degrees C, the logarithm of optically 
active polymer viscosity 0.13) shown by (1) were prepared. It dried, after thickness used and carried out the 
cast of the screen printer in 15cmx23cm magnitude using this solution on the polyether ether ketone film 
which is 50 micrometers and which carried out RAHINGU processing, heat treatment was performed for 
200 degree-Cx 45 minutes, and next it cooled and fixed. Angle of torsion of this compensation layer is -230 
degrees, **n-d is 0.84 micrometers, and it is ******. On this compensation layer, the polarization film with 
a binder whose thickness is 120 micrometers was stuck in 15cmx23cm magnitude. At this time, the include 
angle of the transparency shaft of a polarization film and the direction of rubbing of an orientation substrate 
to make was stuck so that it might become 5 times. Next, it pulled up, after immersing this into the hexane 
and irradiating a supersonic wave for 5 minutes, and the orientation substrate and the compensation layer 
were torn off calmly. A test cell is made for each optical axis in an assembly and that case to become 
arrangement of Fig. 3 by the 2nd arrangement (for the compensating plate of 22 of FigJ2 to be the 
compensation layer itself in this example), and the compensation effect as well as an example 1 was 
investigated so that the compensation layer of this compensating plate with a polarization film might be on a 
liquid crystal cell side. The foreground color of this liquid crystal cell was perfect black and white, a 
contrast ratio is 65, brightness is 105 cd/m2, and the high-definition display was obtained. 
Example 3. The 20wt% tetrachloroethane solution of the optically active polymer (logarithm viscosity 0.15, 
Tg= 81 degrees C) of a formula (2) was adjusted. Independently, the polyvinyl alcohol water solution was 
applied on the stainless steel plate whose thickness is 2mm and which carried out surface polish, after 



rubbing processing was dried and c^fed out in 15cmx23cm magnitude, and th^^ntation substrate was 
produced. After applying the polynWRolution with the spin coat method and d^^ besides, heat treatment 
was performed at 180 degrees C for 40 minutes, then cooling immobilization was carried out, and the 
compensation layer was formed. Angle of torsion of this compensation layer is -228 degrees, **n-d is 0.835 
micrometers, and it is ******. 

On this compensation layer, the polycarbonate film with a binder whose thickness is 120 micrometers was 
stuck in 15cmx23cm magnitude. After this was immersed underwater for 1 hour, underwater, the interface 
of an orientation substrate and a compensation layer was torn off calmly, and it dried. A test cell is made for 
each optical axis in an assembly and that case to become arrangement of Fig. 3 by arrangement of Fjg^l , as 
the compensation layer of this compensating plate is on a liquid crystal cell side, and the compensation 
effect as well as an example 1 was investigated. 

The foreground color of this liquid crystal cell was perfect black and white, a contrast ratio is 59, brightness 
is 100 cd/m2, and the high-definition display was obtained. 




Example 4. The 20wt% dimethyl formamide solution of the mixed polymer (the logarithm of a base 
polymer viscosity 0.21, Tg= 60 degrees C, the logarithm of optically active polymer viscosity 0.18) of a 
formula (3) was adjusted. Direct rubbing processing of the polyether ether ketone sheet whose thickness is 
5mm and which carried out surface polish was independently carried out in 15cmx23cm magnitude, and the 
orientation substrate was produced. After applying the polymer solution with the spin coat method and 
drying besides, heat treatment was performed at 150 degrees C for 20 minutes, then cooling immobilization 
was carried out, and the compensation layer was formed. Angle of torsion of this compensation layer is -229 
degrees, **n-d is 0.843 micrometers, and it is ******. 

On this compensation layer, the triacetyl cellulose film with a binder whose thickness is 120 micrometers 
was stuck in 15cmx23cm magnitude. After leaving it for 1 hour, the interface of an orientation substrate and 
a compensation layer was calmly torn off using the roll. A test cell is made for each optical axis in an 
assembly and that case to become arrangement of Fig. 3 by arrangement of Fig. 2 , as the compensation 
layer of this compensating plate is on a liquid crystal cell side, and the compensation effect as well as an 
example 1 was investigated. . 
The foreground color of this liquid crystal cell was perfect black and white, a contrast ratio is 61, brightness 
is 105 cd/m2, and the high-definition display was obtained. 
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Example 5. The optically active polymer [ of a formula (4) / 18wt(s)% of] (logarithm viscosity 0.23) 
trichloroethane solution was adjusted. Direct rubbing processing of the polyethylene terephthalate film 
whose thickness is 80 micrometers was independently carried out in 15cmx23cm magnitude, and the 
orientation substrate was produced. After applying the polymer solution by the curtain coat method and 
drying besides, heat treatment was performed at 100 degrees C for 20 minutes, then cooling immobilization 
was carried out, and the compensation layer was formed. Angle of torsion of this compensation layer is -227 
degrees, **n-d is 0.83 micrometers, and it is ******. 

On this compensation layer, the polyether sulfone film with adhesion whose thickness is 120 micrometers 
was stuck in 15cmx23cm magnitude. After ******(i ng ) this at -15 degrees C for 1 hour, the interface of an 
orientation substrate and a compensation layer was torn off calmly quickly. 

A test cell is made for each optical axis in an assembly and that case to become arrangement of a 3rd [ * * ] 
Fig. R> Fig. by arrangement of Fig. 2 , as the compensation layer of this compensating plate is on a liquid 
crystal cell side, and the compensation effect as well as an example 1 was investigated. The foreground 
color of this liquid crystal cell was perfect black and white, a contrast ratio is 58, brightness is 100 cd/m2, 
and the high-definition display was obtained. 
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Example 6. 15wt(s)% the phenol / tetrachloroethane (60/40-fold quantitative ratio) solution containing the 
mixed polymer (the logarithm of a base polymer viscosity 0.18, the logarithm of optically active polymer 



viscosity 0.13) shown by (1) formi^^re prepared. It dried, after thickness us 
the screen printer in 1 5cmx23cm ml^mt 



|d carried out the cast of 

me screen P .nuci »» . — — .^JTtude using this solution on the polyetherWr ke^tone film which is 
50 micrometers and which carried out rubbing processing, heat treatment was performed for 200 aegree-Cx 
40 minutes, and next it cooled and fixed. Angle of torsion of this compensation layer is -230 degrees, n-d 
is 0.84 micrometers, and it is ******. . 
Next the binder was applied to homogeneity on the top-face glass of the STN liquid crystal cell used m the 
example 1 It is ********** as the field of a compensation layer touches a binder layer in the poly ether 
ether ketone film with a compensation layer produced on this binder layer. Only the polyether ether ketone 
film after 1-hour neglect was lengthened calmly, and was removed, the compensation layer was imprinted 
on liquid crystal cell top-face glass, and the polarization film was further stuck on it. Each optical axis in 
this case was set up as shown in Fig. 3 . In this way, as for the display of the produced test cell, completely 
colorless and beautiful monochrome display was obtained. 

Example 7 (formula 5) The 1 5wt% phenol tetrachloroethane solution of the shown mixed polymer (the 
logarithm of a base polymer viscosity 0.18, Tg= 72 degrees C) was adjusted. This solution was applied with 
the spin coat method using the polyimide sheet in which lOcmxlOcm magnitude earned out direct rubbing 
as an orientation substrate. After spreading and desiccation, at 150 degrees C, it heat-treated for 30 minutes, 
cooling immobilization was carried out, and the compensation layer was formed. Angle of torsion of a 
compensation layer is -90 degrees, * *n-d is 0.52 micrometers, and it is ****** . 

On this compensation layer, the interface of after **********, a polyimide film, and a compensation layer 
was calmly exfoliated in the polarization film with adhesion, and the compensation layer was imprinted at 
the polarization film side. . 
Next on 90 angle of torsion and the Twisted Nematic (TN) liquid crystal cell of **n-d0.52micrometer, as 
the compensation layer was on the eel side, it has arranged this compensating plate. Under the present 
circumstances, it was made for the include angle which the polarization film which are two upper and lower 
sides makes [ the include angle at which the direction of orientation of the molecule of the field which 
touches the upper electrode substrate of the direction of rubbing of a liquid crystal cell top electrode 
substrate and a compensation layer makes a setup of each optical axis ] 90 degrees to turn into 0 tunes. 
As a result of investigating the compensation effect of this test cell, far perfect black was obtained compared 
with the time of not using a compensating plate. 
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(Effect of the invention) 

Since the manufacturing method of the compensating plate for liquid crystal display components ot this 
invention separated the orientation substrate, the translucency substrate, and the role, the width of face of 
selection of a substrate can manufacture the compensating plate of breadth, various engine performance, and 
a gestalt sharply, and it is very useful to thin-shape[ high-performance-izing of various liquid crystal 
displays, such as TFT and a STN type, lightweight-izing and ]-izing, and low-cost-izing. [ of width of face ] 



[Translation done.] 




* NOTICES * 



JPO and NCI PI are not responsTBle for any 
damages caused by the use of this translation 



isTBle for any 



1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



(57) [Ciaim(s)] 

[Claim 1] The manufacturing method of the compensating plate for liquid crystal display components 
characterized by imprinting the layer which consists of the liquid crystallinity macromolecule formed on the 
orientation substrate on a translucency substrate. 

[Claim 2] The manufacturing method given in the 1 st term of a claim which a liquid crystallinity giant 
molecule can twist in the state of liquid crystal, carries out nematic orientation, and is characterized by being 
the liquid crystallinity giant molecule which will be in a vitreous state at the temperature below the liquid 
crystal transition point. 

[Claim 3] The manufacturing method given in the 1st term of a claim characterized by a translucency 
substrate being plastic film. 

[Claim 4] The manufacturing method given in the 1st term of a claim characterized by a translucency 
substrate being a polarization film. 

[Claim 5] The manufacturing method given in the 1st term of a claim characterized by a translucency 
substrate being a glass substrate of the top face of a liquid crystal display eel, or/and an inferior surface of 
tongue. 



[Translation done.] 
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